Supplemental Experimental Procedures

Construction of Viral Vectors
MMLV-EGFP is a self-inactivating retrovirus that was created by replacing the CMV ie -MCS-IRES-Neo
r content of pQCXIN (Clontech) with a cassette consisting of the EF1α (Kim et al., 1990 ) promoter fused to EGFP (Cormack et al., 1996) . The U6-TATAlox-CMV ie -EGFP-TATAlox-WPRE content of pSICO (Ventura et al., 2004 ) was removed and the resulting empty viral vector served as a backbone for all HIV-based selfinactivating lentiviral vectors described below. Insertion of the EF1α-EGFP cassette into this backbone created HIV-EGFP. Replacing EGFP with a fragment containing a multiple cloning site (MCS), an internal ribosome entry site (IRES) (Kaminski et al., 1990) and Zsgreen (Matz et al., 1999 ) generated HIV-ZsGreen. Exchanging ZsGreen for H2BmRFP (Campbell et al., 2002; Kanda et al., 1998) created HIV-H2BmRFP. HIVWnt-1 and HIV-dnXSu(H) were created by inserting Wnt-1HA (Uyttendaele et al., 1998) and dnXSu(H) (Duncan et al., 2005) fragments into the MCS of HIV-ZsGreen. Cloning details, vector maps and sequence files are available upon request.
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Production and Titration of Virus
GP2-293 (Clontech) or HEK-293T cells were plated on 10-cm dishes at 5x10 6 cells/plate in DME H-21 with 10% FBS 24 h prior to transfection. The culture medium was changed 6 h prior to transfection and a total of 24 μg of plasmid DNA was used for calcium phosphate-mediated transfection (www.flemingtonlab.com) of each 10-cm dish. Only transductions that resulted in fewer than 15% fluorescent cells were used for titer calculations.
Proliferation Analysis
Organoids were plated on Lab-Tek II chamber slides in primary growth media and were Single primary MECs were plated on 24-well ultra-low adhesion plates at 2x10 6 cells/well in 0.8 ml primary growth media and were incubated with 10 μM BrdU for either the first or second 24 h of culturing, to determine MEC proliferation in aggregates.
Aggregated MECs were trypsinized as described to obtain single cells, which were 
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